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Objective evaluation of machine- and tools design is crucial 
to reduce muscular loads and fatigue. In the present study, 
as an ergonomic testing method, measurement system for 
oxygen dynamics of active muscle tissues was developed to 
design comfortable products for human use. Development 
and universal design activities for machine- and tools have 
been promoted to minimize the muscular loads and fatigue 
during care operation work for aged- and handicapped 
people. However, there exists a lack of objective evaluation 
on assisted gear for care operation work. Using near 
infra-red spectroscopy measurement for oxygen dynamics 
of active muscle tissues, the physiological strain of assisted 
gear were evaluated. In particular, both the superficial- and 
deep region muscles oxygen dynamics were measured 
continuously. As a result, there are no significant difference 
of whole-body oxygen uptake and heart rate between the 
conditions of wearing the gear and the control. However, 
the assisted gear reduced deoxygenation of muscle of 
erector spinae of the back. To minimize the muscular stress 
and increase the power of the upper extremities, 
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図 2 全身にかかる負担 
 
図 3 上肢および体幹にかかる負担  
 
図  4 下肢にかかる負担 
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